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1 

imxm 1 1 h yijumtm t.mnh y*mm 
£mL*iwwtm*t>*i . mis b y*m 
m^hmmt. mmmm^z-mm^mzm 
tfommt z-ttsx ey h y^mw&mm^ v k 
mimmmii bcc aattirc* o . kerb a&jgtt 10 

^mm^-fl C r M nlRRSHOttK-C** Z b fctt 
C lf$g 2 ] h y*/H*M t , Mia F y*fUMM 

n-nnmizwm 3*i*mbhw we t x warn? s £ 
m<r>mm^zm.^ixm^^\ifm^titzmm 

IZ&^X. 20 

Byie@s«(iHfna h y^mmmizmmztitz bcc 

f c c5fi8ffiRi:0«JiflBi*WL, fTEKMttttllgtt 
SIiJffl^ffi^jE^ B Q B 1fiiSr^-ri.R5SmttMt'i)-l, £ i: 

t -f* x e y h y ^mmsmmm^ -v f . 
i m%m 3 ] h >*>wsm t.mnh y*>mmm 
o-^hikeb zti!?\-m.R m t x wtemw u * 
^\ttmw&.m>t>*£humt. mivy*m 
mnmmizmwzixMfcifmm&ztitzmm 
wptehmszmt. w&mfemiz^w&immmx 30 

mm®b zttsxvy v y^mmmm)^ >y f 

IZ&^X, 

«m&&m±mihy*>mmMizmmiititeb c c 
mmmbmiby*>mmfrc>m^Mizmm2titz 
f c c mmstb mmmm^ti z t m®b?& 

xvy h y*)m®SSffijffi%^v F. 

[tt^«4 ] h y*>mmm b.miY y^mmm 
<F>--K<F>mzwm $ wMmx tie t t awfcww* s * 

Rd>6^«HB3i b. mmzmiz-mti&mRzm 
tKftmw&bzmt&nmmb. mimmmmts- 
ncommb t-ktsxvy h yfrmm&mm^ * f 

frEiiWilJEh^^HHttllKcEiISnfcb c c 

f c cmms&bmmtmzG u KfiEs^stibc 
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[f**JS5i hy^mmb.mihy^mm 

fc^-45*«ttK0»4>** mmb . rnlE h y*/H* 

Kj&^^ss^si:, ffies^atc^^is^sratar 

tR»8lttlRl:«:*i*flWi«li:. MESS 8l£&tf- 
If^iiatiMIEhy^HSISJiWcffiSS^b c c 

f c csmmbommimzGi. mmmimn 
h y^mmmizMmztifi: bcc %m&j&b mie h 

y^H«Ml*^SV^i!JtES$fut f c c$&affig|h 

y v y^fvmmmmm^ * h . 

] ISmiEll^fc . MIEiSmiE#imtc*f 
BtlE^^-y H5rl?IES^.IEIMft±i0^^fiS^ 

M2#iw.%^ mmmbz-ktsmmzmmzmm 

friES^^ ••/ ym. y y^mmmb s mi h y^m 
m<7)-ii<7)mizRw § timu h yfrmmmwizmw 

g t . mie h >*A4m«>itt*MfcgMztm 

sasnfe f c cm.mbmawmznMm.ft 
cmixm<ttftm&£%iti<&fflmBtfrt>%h i 

41 i: , KTiE h y^^KSlOffi^riOfflJ^ES^iiKfia 

h y */M»«i«nceaisnfc b c c %nm&mb mie n 
y*A««ji*»4>a^ffl!ifcEais*ifc f c cmmmb 

hffimb , mmfemizimMi-&m.RZR®'tmm 

b . mmmmm-mmMb zstsx t-y h y* 

IE^S4SM. 
[000 1] 

imom-t&mttm] *mu*. x^yyy^m 
mss&mm^vYb. mxvyYy*)vwmmmi 



(3 

3 

[0002] 

tt. (ieS)RffiHt:J:oT^KSiife31t«ttK(l) 

mmzt-yby^iumm^mji 
vmMmiiam&m < i > /mm/mm 

Ottll. ftT«#3$BM ( 1 ) T'fcO , OTOSSIg 10 

t>zax5£$mt&. weuffinut^ mm® 

< 2 ) *>flHfcfri6]»i. ^wanaNHfor. 

( 1 ) <0EBHfcfiri(dkS«fcH€$*irv»6. ^O&B&tt 
m ( 2 ) OBHB5ri*W>@5@i, K®«tilg£l§l8$$-t*\ 
&&IIfflik3£«8ttJ£ ( 2 ) i:<7)£$££lcJ: 0, KB* 
till < 2 ) t-*mH*ttx*/Wf-tft4-f6ikfc 
«t 94r**i*. *Ofc#>. &68ttli ( 2 ) ttHSlkff 

imtmtarmThi. ataHm ( 1 > ?m 20 
*n«4. JMBWiicioraiJciiMw-iifc^si 

%tn&<mM,zmix^mjmttz> z tzmm 
Lxmwmfr^wmmm^zmmm^£.$mts> 
®m.&LhyyxT*—>r-x't>&. 30 
[0003] mmmxvy b y^jmmsssmsM^ 

•y HA*. AppI. Phys. Lett., 76, 2424 <2000)fclE*3 

EB-fb^ftfr'S&^-fb-fl. fee (face-centered cubi 
c structure : BjiCrfdTfflSfi) ftfltttBU: 

iAflk. AlOxA'UTiik, SWSttlKcJiOttfl: 
t, PtMn&R&fi&fflii:, ±gpm@k, II 

•yF#l5$$ivCi>9. ^-OXtyhy^MlKmJgSi 40 
SWfc (fcAT. TMRltkDfcfc. ) ti, *53 0%fctiW 
■Sk&'^ftTV^. 
[0004] 

[f&BJJtfJB&L <k 3 k^UIS] 

try h y *)vmmumm^ •? f zmath 
t y b y*frmwmmm^ »/ f s i k 1*> 
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& vl fc (C<£> o 
[00053 

iwm*mcthte#>m-m x^yby^mmm. 

ViSm^-y K^TMRJtaUffltt, 2 P 1 p 2 / ( 1 - 

P1P2) x-imztiz. zzx\ Pi . p 2 «4. mm 
mtzmLx^&s&m (mm) . s£i 

R) OX tryfr®£r £>•!>. AppI. Phys. Lett., 76, 24 
24 (2000) Tli. iEU. HSlfcfcifcf cc-Co 
9 o Fei o J&k LT^I,. @8tC^-fJ:o(^ fee 
-C090 Fei oR^t^WSPHO. 3 5t'$> 
0. TMRib= 2 P i P 2 /(1-Pi P2 ) CD^^ 
SrfflV^k. TMRjfctt#28%fcS.?IK>i>>*iS. :o 

mmimi&cmsM<omm 3o%tx<-%.ix 

^6. d<OClk*»4), TMRibti. SUttrWH/Ck 

[0006] TMRit=2Pi P 2 / ( 1-Pi P2 ) 
%&Vffi£»!>* AVyby*)imwmfii%)$k^yb' 

0)TMRjtzfo±.zithtzMzit, x^yftmmPi , 

P2 i±Z<-ttU££^Zbtffrfr&. HRt. xey 
^•ffi^Pti, f c c^JStt#:«k Hbcc (body-cente 
red cubic structure : fr^i^TffiiS) ^JSttftcO^T^ 

ya&mzvybyfruwm&mim^v Ytti 

**VM4H*tb c caH8tt*kt*Uf J:u 

xvyby*)vm®smm%^v btt^< , 

SM, H5©i^>v^*»fr*, **v^iPI*Srbcc 

[0 0 07] ^kx(f. SiJitLTbc 

c3SKttJB£giRUc*§££ti, b c c5SKttM{i©:E 
SWftt*«V^fc*»4>a*flk LT*t6L=SrV^fcv^pRI 
ffi3&964-fSA»4>r*S. ISiaTbccg 

«ttj»*aRLfc*B^t:tt. b c cmmmtffl&ix 
t w^rag^asusfiawR^ -y h ( gm r^ - y k ) 
x-mmztix^h p t m n^^^ttRt <o^ttt^« 

[ooo8]ft->T, tsaeHBaiOisaj^xe^h 
y *>i>$m$mim%^ «y k k-r^< , b c c 5i®14r 

"**fc*>icii, ( i ) PMUK^fturvx. mm. a 

^SO^-f^fr^ **v^iPI*-*bcc»«ffl||i: 

L^±r, ( 2 ) lt b c cftrntemmmi 

(3) ®mkLxbccmmmzmmitzw& 
m*. b c c®Mmt+Mz±$%£mi£mzm 
Rx-zizmmu. zkco3m. mmzmsLx-z 



5 

[0009] #»>JIfc: J: try h y*>uS8«SSB& 
^7 Hi. ifc, hy^H^MSfc. by*/H*£* 

cD-ncDmizmmztifttmmzm tx®itfifom& 
nmmtsMztimteJifoiffl&z titz%m&ffl>> 
mt zffitmmmt , mimmmm-ttcomm 
x. mmubccmmmx'h*). rwim 

mmcDbcc-\ i ke«jfSr*-r4CrMn^R5$ 

wimx'hhztmmtth. 

[00 1 03 ^ffigijffic^b c c - 1 i k effijftJSC r 
M n£^fflKfflii###tS gfBSfcfcJ: 1, bcc 

aJt>nc&o-C^I><r flcMEfrft (body cen 

tered tetragonal : b c t ) tSit^J: ? tS/UaS&fli 
mZ^\T-mm<7)bcc-\ ike«jt$:*-t6C 
rMn$R»»ttKfc:UU CrMnPtESMSffilL C 
rMnRhESMKtiBL C r Mn P dR9flKttBL Cr 
MnAuR3t«tt«L CrMnAgR»«m CrM 
nCoR»«ffllL CrMnCuRSrattlW 1 ***!.* 
ffSI»bcc-l ikeHflSfcltrSCrMnSR 
RM«ttiH=o^"CJi» B*JGJBK«*£ft 22. 1262- 
1267 (1998) #83) . 

[00113 J: K> h y^;USSBESygtn3!l 

e>-*m£m.znmmmzmtxMiti;fttf&& 

«^*3«BttIt*»6=Sr* g . h y *;HMMI 
^flfc&^flltElt SfiOflarfltfllES ftfc3MKtt«a» 

t £-£t?x e y h y *;i«BWaafi36ft^ •/ K Cis v > 
T, HjeittWEhy^/HtfflllfflKKItSitfcbcc 

m&®b b>*mmfrt>mmz®mztitz t c 

[00 1 23 ^I'Jffi^ffi'DIE^B (face centered tetr 
agonal : f c t ) Iffcfc^frf *Ea«ttKfc«, P t M 
n£3ftffitt»L NiMnRStOttflL PdMn^JStt 

AuMnR5SKffi8. (PdPt) Mnwmmm 

[00 1 33 *imzi ey h y*/PS««JSfiB» 

cofflitEa^^aflK^cjEtTfiWb^wgit^ 
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H^it. ffimiz#mm£m%zm?%.m.®mt 
ttxv>by*/\smmfmtiffi%^y Kfcawc. g* 

WiffiTtE b y*/M»fi«fiJ(=iMSn)t b c c &fi&ttjl 

[00 143 *fS9§fc:.J:S*fcfy Yy^mmmsm 
ft'VyKtt, hy*/HWMik, by*;W*B* 

io (0-^fflitiea$^(-afla#icietTBBi^i6i* s g* 
fc^t-tsaaaaaaa**^** g*fl t . h y^ivmm 
cornxmizmmzhmiViftfimfezntzmmmfr 

&®bzmz.mmmb, mimmmzmts-mmm 

bZ$&zVyby*)m®$mijffi%^-y b'fcfcn 

x. &&mtmiZhy*)mmmMizmmztiKbcc 
mm&b hy*jmmfrt>m<<mzwmztitzf c 

JITS) 0 . SSUSffllJi^aUffl CrMnlK 

[00 1 53 *5MBfc J: Sxh-y h y*;H>!K§U£tn$> 

^*«MtiSIS#tJWBa#t:iE t-CSS-fb^rfitfg * 
fcSSft-f 4 MBHtK*» 6 iE&JI b . h y *AffiKV 

b tisttz try h y ^^SJ^S^^v Ktcfcv^ 

■c . g iJBtifne h y *^ksih(=I9I$ b c c 
30 Kisttiii: h y^mmfrm^mmmztitz t c 

c»«ffiRi:^«lfl»a**U, H5gJUifijfahy*/P 
WMHIKEaSiifcb c c3$effiit hy^NH 

*^sv^jtgeg§^ f c c^sffiifc^gsis ji* 
mmmx-h izbzmLb-r&. 

[00 1 63 ISTK, *#5Jfc «t l.xh-y h y*;m« 

( i ) TgpmfiLB^ nm.mzfbtxm{tmmA 

40 f c c^ffi^t b c c^fflSJ: Offil£$ 

itiaiJBi:, mmb. mm&mizx'owkmtf 
fflfcznhbccwmmzmf&zthmmb. c 

[00173 ( 2 ) Taraffi±fc, nmimzmtxw. 

C&^iitrSHfc-fi f c c^attMh b c c!ft«tt 
KJ:0«B!c$^l.g*®i:, KSlt, fOimWtcJ: 
0BMtfrWl**ll5eS*i4b c c5$K14Jli: f c c^JStt 

so &mmb£m<mmixmfcztiixvyhy*>mm 
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[00 18] (3)T»Sffi±K:. PtMnKSIfii 

t „ %.mmmiz£ m^^tm^tii f c cm. 
mtbccmm.mx'om^tLmmt. mm 
t . ntnaunti txwt}j\P\muzmtth bcc 

smfiit £is»ati ixwmti&xt'y b y^mm 

[0019] ( 4 > T**a±fc, nmamzts ixm. 

S<x4bcc3tBKttKJ: l 5»JR$ii6H3eii:, CrM 

ixt-yb y*jvwmmmh%^*/ h . 

[0020] ( 5 ) TOTSLLfc. *MM8JM3& 

smt. mmmb. m®&mizxy)mia>fttfm%. 

Sft4b c c&Sfflgii f c clft&ttKJ: 9 IMS *U> 
@£® fc. P t M n RaatttRl: , ±a$«ffi t tJKttl 

i ixm&zti&xt'y h y^mm.mm^ >y 20 

H. 

[002 1 ] ( 6 ) TSTOiifc:. P t M nR3$BSfflI 
f: , RKBatSttcJ: D«fl2f|6ia s ilJ&&ft4 f c 
ttlHkbccSiSBIttJRiOWlKSfLSfflSSlk, 

b x ^gpn^icjsEtTWb^^sit^-ib-ri. f c c 

F. 

[00223 *mnz£ zmmmmmma. m$m 
mm b , smteiMttK** LTtt swam* 30 
*ta u a msn^ 7b*i:. ? k zmmmm 

ti®mmm$iwizt5^x.vm^vm. v>*>v 

MWiMfcEBSfutb c c3$isffiit hy^mrn 

ttintmmzmtxm{&jfttf&&iz$ii£-tmm 

fflg#>£> =5:4 . h y*>W*K«<Ofl!*<z>figicffi 
M3*U8fc*ma t ffl5£3*ifc b c c!IBttRd>&ft to 

sat. ffljgi(c«jMS^a#*a»t^ifflffisirt 40 
&crMnjRK!feaH£jRj:»(ix.&mvjK{:. mm 
m-ft?>mmb z-ttsx t-yh y^mmmm^ 

cgfiisttKt hy*>mmmfrt>m^mizw&ztit:f 

mmMz^tthmmm^Khs&mb. by 
^immmnmxnmizmB. § n b yinm&mntzm 
uztitzbc c&wm&b h y^jummmfr^mmz 
EBSiifc fee mmm&ttiwtm 50 
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ommbzmmmmb. wsmmi-mw&t 
ziztix e y b y^mmmmm^ vvtvutiz 

btmLbth. 
[0023] 

imommmmi ar. mwim.ix*m<r>m 

estate* 1 : mm. *mtz*izvyhy*n>mm 
m£ffi%^y vommmz^&xmmmx'hi. z 

nxvyby*jmmm£ffl%^-v bit. 

oo±iz. ftm.mzmtxmitit\s\m&iz^ktz> 

f ccilttilO ltbc cftttttKl 0 0 x *)m$L 

zti&s&mb. mmm uwm) 4oot. mm 

ffilfcJ: TOWfctimWMZtLh b c cmmmi 0 0 
iO»JjcSfL6ffljeik, CrMnPtR5§iG8tt]g|3 0 
Ofc. ±a5«H50 1 fct**, JRWHfLTflUSSJl 

feAO. Jtt^tf. 7^StW6 0 0/CoCrP 
tA-HH (SJSttM) 7 0 0/T/l'5-He»M6 0 0 

[0024] ftSW^tm. ffi!J¥i±, JilT^ii OT'ft 
4. Tgi5*^5 0 0{i. Rud^OffifiicSft. JRW15 
0nmX-ft4. f c cSISWMBl 0 U4. Nisi Fe 
i gJRiOflllfiSfl. IgJSiil 0 nmf»4. bcc3S 
IttllOOIiFeliM^^ Mi 2 nmT'ft 

4. a* U 7*4 o oii, a i o x mx m&zti. mm 

(iO. 8nmtW. bcc3SJSffiS200(iFe)ij; 
OlDRSn, ^S(±3nmT-ft4, (CrMn)Pt 
10 (Cr : Mn=l : 1 ) KSftftttlR 3 0 0 OftlB 
Ji, 20nmTJ>4. ±95^5 0 1(4. RuiLfcDfii 
f&Zti. JWW45 0nmT*4. 
[0025] ^aiW-Cli. A'U 714 0 0{^«tTV^ 
4. bccMttflOO (g&V) tbcc5SHffil 
200 (USD K. FeR*»fflLT^4. 07. 8 
tr^-fiat:, FeJR<OXty^«SPtt, 0. 4 0T' 
*0. TMRJt3 8%**#^fi4. 07. 8K^ 
tXolZ. bcc^JSttKlOO (SiJl) fcbcc& 
H14K2 0 0 (USD N i 2 5 F e 7 5 IKSrSffl 

Lfc*&fc:tt. n i 2 s f e 7 5 mvxt'yftmmp 

(4. 0. 4 7"C*4ik3&»4», TMRJt5 7%^*#/i>7X 
4. ;^4 3t:, A'U7l4 0 0t^Lrv^45SE5ffi^ 
«OlW5r*bcc!l«ttili:-r4ii:CJ: l 3. fl!*aSfJ: 

[ o o 2 6 ] *fc. g*J■^!^!ic^s^^H^^cov^Ti^^B^•r 

4. HRtc, bcc3SStffi^(4. KKSMStt^ftiOJ: 
<*v^kTfiIfe*ir^«. ±ot. bcc3S®tt]»* 

at. bcc %m&m i o o <7)Twizmmtmiz&ti 

4f cciSffll 0 1^EBLTV^4. StM^f c 
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[0027] miz. mm^m^mmz^xm 
mi. ®%m* b c cm.&mt ttims. moo 

MR\7 FTjanMlTH* P tMnR&fSffli£ b c 

*»4>ivfirV\ P t MnK3$©ttJItif c t (face cente 
red tetragonal ) WteftMSSfctf l/C fe 0 . b c c 3$fiB 
ttflLhtettf c t<7>PtMn£3$lKfflg{ixt?:?drj/-v 

[0 0 28] £*lfc»U H7fcjj**-J;3fc. bcc« 
m&XLb C r M n P t RSSMVMb agaMtefc J: m 
4i-*-*HdP*ttx*/MF-jaRK. Mt. ttO. 14 
-0. 345erg/cm2 (0. 000 14-0. 0 
0 0 34 5J/m2 ) ^D'yJfy^ffiJKTB 
t>3 2 0-3 8 0*Ci:BV^ Fe|$3nm<r> 
FeRi:CrMnPtR3HW4]Si:W3HlBS^a 

*He xfct Ke =tM S Hex ( t ! 3&HS$J¥. M 

s : IW^Wt) **Nfl&U: fc » 

i&300-700Oe (3. 77-8. 79A/m)T 
-HHC**H. iot, bccMtiiCCr 

m n p t ^fifltttM^EBt iz\tx\ +mim&£ 
mmumx-zi. 

[0029] C»*0!2DH2Ji. a^MHfcliity 

wmmx'bi. z<n>xvvyi/*)vmmmmm^v 
m. T««fi5oo±fc. nmtmzmixm-itufo 
mMzmtti f c c&sumi oitbc c &b& 

ffil OOi0lftS$*L*a*Jli:. |SffgJf400fc. R 

wmmzx mnoitoimmztii b c ciM2 

0 o t f c c^affii2 o i x vm&ztiiw&ak. 

PtMnR5|«ttK3 0 0i:. ±SW& 5 0 1 b 
JI&«JlLTfgj£$*i4. *FW4B»fcli. 

W6 0 O/C o C r P t A- HI7 0 0/7^5 1 

mmsoommitz. 

[0030] mmwA. mi*, wt<wc£> 

4. TS5«ffi5 0 Ott, RuBBA m&Ztl. 1RJK25 
OnmX'hh. f ccillttllOlli, Nisi Fe 

1 9®£<0ffi&&tl. BWttl 0nmT*4. be c3S 
«tiKl0 0liFeHJ9«rt$*u KHRi2nmT* 
4. A»JT«4 0 0tt. A 1 OxKJDflMcSfl, MS 
{±0. 8nmT"J>4. b c c5£8ifflg2 0 0«i, Fel 
A9»JS3*i. flgJKil. 5nmT*i. fccSSiltt 
I201(lCo9oFe 10 |IJ: OfSfiSSil. KJK* 
1 . 5 nmT'$>4„ Pt 5 o Mn 5 o «&ttH3 0 0 
<0BWtt, 20nmT'£>4. ±»«ffi5 0Ui, Rul 
AOfl&SSfU J&J¥(i5 0nmT'£>4. 

[003 1 ]"*g!iiWTJi. Ayr/14 0 Ofc&LTI^ 
4, bccMMlOO (i&B) tbccMffi 
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1 0 

200 (ffl£J|) FeK£SUBl/a*. 07. 8 
fc^-fAofc:. FeM<OXt">#fiP£Pfi,. 0. 4 0T 
$>0. TMRit3 8%* { #<oil4. II 7. 8K75 
tAdlC, bccMffiilOO (iil) fcbccg 
S14M2 0 0 C- Ni 2 5 Fev 5 

Lfc*££UU N i 2 5 F e 7 5 ffiKDXt'ytffi&^P 
tt. 0. 4 7Tft4ik3&»4>. TMRJt5 7%#f#£>*l 
4. £?>A3t, Ayritc»LTV^5t«tti!wW* 
£bcc3£G8ffiiJ:-r4,ri:KA>h GS*8ffiA0t* 
10 £&TMRit£iffcT'#4. 

[ 0 0 3 2 ] ace. i*JB^)«fis»a*ttfcov^aw- 

4. HRfc, bccWIi. RBSWattffciOJ: 
<£^£fct'*D$>*Ut^4. ioT. bccSMBttlR* 

mx'iZ8&mt ixmmi&\ *jwre»i, xj&oa 

be c&fi&ffli 1 0 OWTHfcRfiSESWftttflBi 
4f cc5fi»ttIll0 1*KHL-CV>6. SEWl£fc 
c3iaBMtlS/bccai»ttR2«lti£k-fiikT'. ft 

[0033] EJg««S»B^«»fc:-5V^K 
M -y Hfffl V V ^4 P t M n K9M8tijff £ b c 

cmmmoujizyj v^mxx t , 

8WS£B#jW»4>*ifcl>. P t M nR3£58ttJIli fct 
WlSJMiJft^UTfeO. bcc&EBteJBLhtclif ct 
P t M n RSHWMHiX )£9* isvlV&L&X-* %\ Mi. 
ihX'hi. 

[00343 ZtllZftl, *m&M?li. b c c3$ffitt 

J12 0 0 1 p t m nRmmm3 0 0 tco^mz f c c 

^{SttH2 0 1 Hr£$tfT^4. HRte, ^©ffiii' 

30 oi<mmm&ii&*>x&\.K ta. mi^-txo 

0. 32erg/cm2 (0. 00032J/m3)h 
^:#<. 7"o-ydry^atTB t,3 8 0*CtiSv\ fei: 
ifcf. be c3SJKffig200i; LXl. 5nmOFe 
JR. f cc^fi5ffil2 0 lit-Tl. 5nm«Co90 
Fei o]R£«fflLfe*&, Fe/Co9 oFeioI 

bp tMnRsmmbco^m^mme k s 

= tMs He «fr&BM£J:9fllJH-*fc. ^6 9 50 
40 e (8. 7 3A/m) "H«C**V\ A-iT. 

b c c p t m n mmimb CO 4« f c c 

T*#4. 

[0035] C*«ff(3DH3tt. *^C«t4Xty 

Hli, TSPIEffi 5 0 0±fcl, PtMnR3*iSttM3 0 0 
b . R^ffli^J; , 9^b*[6]* i llS§ft4 f c c&Bi 
ttM2 0 1 t b c c3SJSffiS2 0 0 A 0ffifi£§it4ll^ 
50 Jit . KS«4 0 0 b , 3WBKI!L(cjBfC«-(tfiriai3&«g 



(7 

1 1 

atsHM-s b c cmmm iootfc cmm® i 
oi xnmmztizs&mt. ±.&m®5o itz$ 

A?H£W4X£fl«fr$-SfcAtf>» fcfcitf, 7Jl$i- 
IMHR6 00/CoCrPtA-HM7 00/T/l'5-t 

«5»K6oo£ffiEW;. 

[0036] ft^W^tm. RJWi. JaT^iiOT* 

TJ5Mffi5 0 0(4, RuJIJ:9«j££ft, mi&5 
OnmtW, Pts o Mn 5 oI«Itti3 0 0^)I 
ff(4, 2 0nmtftl, f c c&B8fflI2 0 1(4, Co 10 
9 o F e i o KJ: $US(4 1 . 5 nmt* 

*. bcc3&8ttJI2 0 0(4, FelU: 9«683*u It 
Vttl. 5nmT**. A*yTJf4 0 0(4, AlOxI 
iOWftSit. JRJIiiO. 8nmT'*^ s bcc5£58tt 
BlOOttFeKiiJUWUtfU HJf(42nmt'^S. 
fcciSttllOlll Nisi Fei 9 ltt9tt* 
3*U Mff(410nmT'J>l». JiSBflffi 5 0 1 (4, Ru 
EJ:9«J£S*U Hl¥(45 0 nmfft*. 

[0037] *gtifcBfCfcL a'U7J14 0 0 fcftl/0> 
S, bccSSHtt^lOO (SiU) fcbccgffltttJR 20 

2 00 (H£W) FeKfcWBl/Oi*. 117, 8 
fc^-fioK, Fe^t^iWfPIt 0. 4 OT 

TMRJt3 8%*q»&*l4. 07, 8fc* 
■Tiat. bcc&ffittRl 0 0 (iAJf ) tbcci 
$14182 0 0 (SJgff) fc, Ni 2 5 F e 7 5 JKSrlSffl 

N i 2 5 F e 7 5 »0Xt>4H»P 
(4. 0. 4 7T*6ifc36»4>. TMRtt5 7Xtfft&*l 

& b c c BBBfflRfc-ti i £ =t 0 . flG*KflJ J: "J 
#&TMRJt£»C#6. 30 

[ o o 3 8 ] **c, aa*w«38*rattfco^-cRW- 

4. HWc, be cBfflfcttBHi. W8»&tt#fc4 9J: 
<&v^fcTfl£*iT^I>. i->T. b c cSUfflMMl 

3 (c. b c c 3$5814J8 l 0 0 ^±Wtc«8«ftttfc:»i 
4f ccaaEffiRlOlSrEltUT^*. ail* be 

cMW/f c c mmmn2mfck?zztx\ 
[0039] m^mcoxtm^mmz^xM 

. B£«£ b c cSiattRk Lfc*£, flgfcOG 40 
MR'v-y KTffllrt&fVOi* P t M nKHOttftJltCb 

4>fl£ V \ P t M n R3$8ffll(4 f c t OM 
«(ttt*UT4J9. f ctOPtMnSSSBHaaRJit: 
(4b c c»»ttJWixtf i'-WUS*?**^*:*)? 

[004 0] £*iWfU **dt»«4. PtMnR5$ 
8M3 0 0 k b c cM4§|2 0 0 bWpmz f c c 
9HKttK2 0 1 S-rtftStfTV^. -*(c, SSffittKi:* 



#^2002-74626 
1 2 

£, P t M nRBt&fflii: f c c $$B&fflgji: <?)£8lif££ 
fciOJSi-fi-^JISttx^/Wf-jaRK. (4, # 
0. 32erg/cm2 (0. 0 0 0 3 2 J/m3 ) 2: 

ro>ydf-y^iagTB t38ort^v\ ?tt 

£tf, fcciIttl201tUl. 5nm?)Co 
9 o Fei oi. bccB88ttR2 0 0!:l/Cl. 5n 
mtf)Fe]R£S«Lfc*a. PtMnRtlttlhCo 
9 o Fei o/Felt^i^MH e x (4. K e 

=tM S He xbimx&tvmxtik* &6950 

e (8. 7 3A/m) T$>9, -HHq**H. =fcoT, 
P t M nK$$S8fflii bee ftBttflg J: tt'ttflfc: fee 

T#4. 

[004 1 ] CISiM43EI4tt» *H«tCJ:*Xt>' 

mmmx'hi. zcoxt-yhy^mmMMtm^-y 
tfiE&fcstfM-* f c cM4§i i o i «t 

iMfc . KMJf 4 OOt, R5$GBtt!l(c4: oawt&ifti 

b c c mmm2 oox m&zti&mm 

Jffc, CrMnPtK3$GBttfl3 0 0i, ±g&«®50 

(4. A>?vv>*>y>fX£J«^Sfci6<7), ftti. 
(4. T;l/S^«5WH6 00/CoCrPtA-Kli7 0 

0 /7)V 5 7*filijS 6 0 0 £@EH Lft . 

[0042] f««**m» ma. arm o-c-$> 

6. TS5«@5 0 0(4. Ru|RiO«l£3*i. 8»f(45 
OnmtJS, f cc5SKttMl01(4. C09 0 Fe 

1 oKiOflftSStL, HJI(4 5n m T'l)l»„ AU7JI4 

0 0(4. A 1 O x Hi 0«Wt$*l. KWiO . 8 nmt 
**. bcc!IBatl»2O0ttFeIIJ:i3«*$^.« 
JW43nmt*4. C r M n P t RSiatttR 3 0 0 <OK 
W4. 2 0nmm. ±^9M50 1(4. Ru^iO 
«WcS*l, P?(45 0nmT'J>l»„ 

[0043] *mm?li. A*>J TJ14 0 0 KSfUTV^ 
f cc5imffiil01 (iiS) CC09 0 Fe 

1 oli5:. bcc3&8ffi$2 0 0 (W&M) tFeM 
URllX^l. 07, 8t^-fJ:3{c. C09 0 Fe 

1 oS, FeJ^CDXh°>-#|i$Pt4. 0. 3 5, 0. 4 
OT'J>9, TMRJt3 3%^'#^ti4 0 07, 8 

iz^k-tX 0 tc, fee 3$effl! 1 0 1 ( i4JS) (cc o 
9 0 Fei oHSr, b c c3&i814$2 0 0 (Gffigfi) t 
N i 2 5 F e 7 5 Kt*RfflLJt*&fcUi, C09 0 Fe 
1 oil, Ni 2 5Fe 7 5 )i^Xh-y^Si$P(4, 0 . 
3 5, 0. 4 7 TMRJt3 
ill.. iC0J:d(C. A'yrJifc«LT^6»«ttiR^)fr 
Mbcc 5$Kfflii:f I. i fc J: 0 , ^*SffiJ: 0 1 
^^^TMRJt^5|«T'#4. 
[0044] g*Ji(4f cc»«ttKT«*LTO*«) 



1 3 

WMcoivcBHM-*. @£«£b c cmm&t Lfc 
i§£, ^GMR\7 FTfflHWvO^PtMnR 
3$8lttff£. bccMaBtflg^JJS-C^jSLTt. 

c t«)PtMnRMfiBEfflRlixt^4f5/-v/HS^"CS* 

[004 5] -IftfettL, 07fe5cf4 3fe, bccg 
Sttff i C r M n P tR&&14ff £038&i££fe4 9?& 
4**-#fl*#ttx*/l^-jgftK. (i, »0. 14 
-0. 345erg/cm2 (0. 00014-0. 0 
00 34 5J/m2 ) fc*#<, 7n-y*y?m.TB 
t320-380rtiSV\ fcfcAtf, Feff3nmc7) 
FeRkCrMnPtR3l«1!aii:^)3fi3«IS^« 

^He <lt Ke =tM S He x ^SIRIffilU Qtjtg? 

Iks ^300-700Oe (3. 77-8. 79A/ 
m) T'&D, -HHc**K 4-?T, bcc$$8tttff± 
feC rMnPt E&iittff £KB-ri> <I fc T\ -HWrX 

[0046] tmmmsimsa. *muzx&xv> 
mmrnxfoz. . i a* e> h y ^usasyiaKfta^ 

Kf4. Ta5«®5 0 0±fe, *tSffi#fcf5tT8fc#|6l 
#irijfe»M> f c cSlffittKl 0 1 J: mfcZtiZ 

amzztii b c cmmm 2 0 0 1 1 c c&sgttff 2 

0 14 9*tj£$ft&II£Jl£, PtMnR!IBMtl|3 0 
0 1 , ±g|5«S 5 0 1 mkhm 

t&X?). tzkttt. 7tU$.i-tmm6 00/CoCrP 
tA- Fff 7 0 0/7^5 7IMMR6 0 0 fcEBUfc. 
[0047] tt£W3rfl«. fffftt, WT<0iI 0 "C* 
I). TIH51tfii5 0 0(4, RuRJ: OHMtSfu WHt5 
OnmT'W, f c c3$S5ttffl 0 1(4, C09 0 Fe 

1 0 OflWSSn. HWiSnnrCfc*. Ay 7*4 
■OOtt. AIOxKiOlftSSfl, ffJf(40. 8nmT 
**. bcc!HKttR2 0 0tt. FeJRiOateESft. 
ffigttl. 5nmT*4. f c c5$SS1±ff2 0 1 (4. C 
09 0 Fei oIJ: , )M§n. ffJ?(41. 5nmT'$> 
4. Pt 5 0 Mn 5 oK$$6814ff3 0 0c9ffJI(4, 20 
nmt*4. JbgP«fi§5 0 1*4. Ruff4 9f»£§ix. 
W*l25 0nm'Cfc*. 

[0048] ^atWCIi. A'«J7S4 0 0fe$LTH 

f ccfcB&ttfflOl (gM) (CC090 Fe 
1 off£, bcc3$M2 0 0 (Gffigfl) CPeK 
SfflLT^S. 07, 8fe^-f4 3fe. CogoFe 
1 off. FeffOXh-y^-Si$P(4, 0. 3 5, 0. 4 
0-C$>*3, TMRit3 3%#fi£ft6. 07, 8 
fe^-$\43fe, f cc3*«ttBtioi (Sii)CCo 
9 0 Fei off£, bccMM2 0 0 (Q£ff) fe 
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1 4 

N i 2 5 F e 7 5 ff£$fflL£i§-£fe(4, CogoFe 
1 off, N i 2 5 F e 7 5 ffme>-#@$P{4, 0 . 
3 5, 0. 4 TMRJt3 9%jW#4> 

ftS. .I?)4ofe, A*U7Jit«LTV^5MSBSttl»0M- 
*ftbccSW«Mli:t*ii:fcJ:9. «*8s«J:9i 

[0049] iA»if cc»KttltraMtL'CV*40 
T\ «SB«1*ttfc:ia«Ui*v^ &fe, H£Jlo£S&fc!i£ 
ajMco^TRW* . fflfcl* b c c&Kttffi: Lfc 
10 fE&aGMR*t7 K-CfflV)6JlTH&PtMnK 

3$B&ttff£ b c c5BWia^)±*fcr-f V9 blZB&l 

x t> , w%3mtevmimt>tu&\ \ p t m n^as 

BM(4 f c t <^y?,*iSt£# LTfc 0 , b c c 
ff±fe(4f c t<&Pt MnE»Bttfflix£**y*^ 

[0050] -IftfettU *mWX'li. b c c&filte 
ff 2 0 0 P t M nEMiff 3 0 0 i<7>4>ISfe fee 
$&8ttff2 0 1 *#fctHi*0*4. HKfe, SffiKttffJ: 

20 fe. f cc3S5i8ttffi:PtMnK3ll8ttffi:^^S^ 
KJ:0»±-r*-3firrtIII*ttx*^-3eRK. {4. 
0. 32erg/cm2 (0. 00032J/m3 ) t 
7n«y^y^iaJST B t>3 8 0*Ci:i«V\ tzk 
x(f, bcc3fiffltffi2 0 0i:UTl. 5nmcDFe 
ff, f cc5S©1lff20lttTl. 5nmcOCo9 0 
Fei oJR*{|fflLfe*&» Fe/Cog 0 Fei off 

kPtunmmfmkffmm^m.ms x i4, k« 

= tMs He xZmmim&t&k. ^6950 
e (8. 7 3A/m) T&O, +4MC**V\ 4oT, 
30 b c c Mttii P t M nRftMi: ?)*^(; f c c 

[0051] mmme : H6t4, *^fe4^xh-y 

K(4, T»Wfi5 0 0±fe, P t M nR^iSttff 3 0 0 

k , R3smttfffe4 TomtKmmfeztih f c c^k 

ttff 2 0 1 1 b c c3fi©ttff 2 0 0 4 

it, Ksi4oot. naofffeiKtTa^tfritiJ^i 

40 bizmcth f c c3$JSttff 10 14 *)ffil$.Ztlh 
®fc, ±SPBfl§50 1 JBJJCltaLTflWcSii 
^W«SPfe(4. A>^y\>>-t>y^X&TOJ-ri> 
titbCD, tzk Hi, 7;P57S^ff6 0 0/CoCrP 
t A- Kff 7 0 0/7;P57^ff 6 OO&EMUz. 

[0052] jtmmttm. mmn. arcom<ox'h 

h. TS5««i5 0 0(4, Ruff4 l 9««$il. ffJ¥l45 
Onmt&S. Pts 0 Mns 0 R5$Bttff300<Off 
ff(4, 2 0nmt**. f c c^Bttff 2 0 1 14, Co 
9 0 F e 1 0 ff4 t)ffi&Ztl. mmt l . 5 nm-C* 
50 i. bcc^Stttff2 0 0«4, FeIJ:D«§il, ff 
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1 5 

mil. 5nm?hl. ;N'UT)l4 0 0ti, AlOxI 
J:Dlf«$il. RJS40. 8nmT*4. fccMt 
JRlOlli, Cog o Fei oI±DM^, H15J4 
5nmtft6.1SWfi5 0 1l4. RuHJ:0ffi^$ 
*l. mm\i5 On mX'hh. 

[00 53] *$OS0rWi. AU7JI4 0 0fc*l/O> 
6. fc c^meil 0 1 (S&JI) ICC09 o Fe 
i offitl:. bcc&?8ttJK2 0 0 (ffl£J|) fc. Fei 
£ttfflLTVi&. 07 , 8KSrf J:3fc. Cog o Fe 
l oJKs FeKOJXtrytfffiJpPtt. 0. 3 5. 0. 4 10 
0"e*0, TMRit3 3%#f#f>ixl>. ttz. H7. 8 
fc^-tiot, fccSMKttKlOl (g^DCCo 
goFeioM, bcc3l»ttII2 0 0 (ESS) 
N i 2 5 F e 7 s M*»fflLfc«^fc:tt. C o 9 o F e 
ioI.Ni 2 5 Fe 7 5l<0XtytgfPli, 0. 
3 5. 0. 4 7?»ft£ TMRJt3 9%ifi%t> 
tit. i^i-Jfc. Ayr«fc«LTV^3HMHH^)fr 
**bcc3HBttffif:-t6C:fcfcJ:*). fii!*ft»4 9i 
*#&TMRJt£51ffiT'#l>. 

[ o o 5 4 ] jmc, sAii fee ®mmx'®f& ix 20 

SaBS^WHcov^KWtt. II]5g«£bcc3$S8tt 
»i:U:*£, flaW)GMR^-yf«TfflV^*iTV^4P 
t M n £$£]8tt§i±le b c c 3£BStt §££ *W V ? h fc» 
f£L"C t , 4^£:^ite«IM s »<b*l*V*. PtMn 
K$£BlttJI(4 f c t LT 0 , f c t <D 

PtMn RSSBffi BLhCIl bec &$tt Ht4x t ? * ^ 

14. PtMnR&E8ffii3 0Oi:bcc$$S8ttS!2O0 
fc^+IBfcf cc5ffl^2 0 1«r^$#T^*. - 30 

fc. H7fcjj**J:3fc. PtMnR»«ttKfcf ccBl 

^-JHRK. tt, #0. 32erg/cm2 (0. 0 0 
032J/m3 ) fc*#<. t, 3 

S0°Ctn\\ tztm. f cc&6gffi£20 lfcLT 
1. 5 nmCDCog o Fe i o BSk bcct!fflS2 0 
OfcLTl. 5nmOFe££fiUf!Uti§-£\ PtMn 

mm/mtco 9 o¥ex o /f e&bommim 

*H. ,14, K. =tMsH. «4*WflWJ:»)8MW- 40 
l>k.*<76 950e(8. 7 3A/ra) T'&O. 

*#v>. iot, ptMnRssaafiRtbccgsBHMS 

fcco+HCf cc3fi8HM8*il»tftii:-C, 
[0055] CWIW73H9I4. «fe«fci*^i:y 

■<o-w**TO«iiaraft. -?>Mt4. s&&fei§ga 
frwmstf&mm^y vtmrnLtzwrnz^thnTh 

4. L^L^^'t, *^loxfy>y*;HS^g}ii; 50 
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iaie^i. htwtm&Tj x?mwmzi>mm 
ttzttfsimx'bt. 

[oo56] m*uz®5*Tj x?mmt. pwh**> 

r^xtiob. *miizj:tzvyhy*>ummite 
tm&^-v K*6&>K ±JE-f-^tt»W9. ft£& 
4fc*>tf)«$l^7 F 1 8fc. gfiB^-y H 1 

st&uutfp'f i o±m%fiimr3mzit&r 

^f-aX-^-^gfc . HSR^ Ki stfgOTO. ft 
[ 0 0 5 7 ] § 4>tc. WjaklWffcov^JaTfcttW?- 

4. 4-&< i: fc-ftom«»ra6frasRT'f 1 oawa 

£ttl 2K4oT£ft£ii. MB*-?- 14 £4 ^ 
T0KS*4>*i4. ^<H-lm 7 '(7 y -16 
#\ 1 0±fclM£*U it* 5 4^-1 6 

fca^ffl&'vy K18££flfl/CV>4. &i>. HTi4. 
X7-f r- 1 6±Kffl»t4S8«^«y H 1 8£&9ajt 
T«*LT«5$WfcjSLT^4. 
[0058] «SW X? 1 0#EWR*4 1 X 
7jy-l 6#t4 X<7$m*&«r?tZklz£iX. 

mt-ftT-?mmztix^mmu<\T?-tx 

Ztlt. Xy^yi6it. y>A>2 0{:J:o-C7-A 

2 2 b 0 o(t/bix4 . ^ 2 0 l4*>-f J&»£3¥7Jtt 
SrWU. ^5-^r-l 6Zmitf4X7lO{zWiZit 
t. T-J*22l*T?i-jLZt:-f-24lzm r )imt>tl 

t. 

[0059] T91~3-3L-?-2 4tLX\i.#4Xa4 
(\Xf s VCMbfct) tfbt. VCM(4H 

%ztitzm#wzm*titz&m*im%3'( mm* o , 

3 a ivmmnHa 4 xmrnmrnt , 2 6*^ 

^3 0*j*LXH-L^iXtmmni,zX'>X®m 

ztit. itztf^x. *mmmz£t7?i-*x-f- 
^st4. mm. xy^ri bt^y^^otr-^ 

22t7?fzX-^-24t7>(y30m«§ 
[0 0 60] WMT^XIKOmtt*. ^T'f^^lO 

nmrnzx-yxxy^^i 6 tr4 x?$kmeffli,zg. 

fS&lZi t X7^7 U 1 . -?-it*^ 74?-\ 

t, fi^rMx^gS^i)^*. *xr<7'Jyy'liy 
yA^2 0co^*»=3r5iitt7Jt^'7>'X^k 0. ^.7^ 

Xi? 1 0i:-€BIHI*«-5T#±'r*J:3fc«B*SfL 
4. 

[006 1 3 ffl^. ©JfflI#g2 6{40i;>y^|sIS§. 



1 7 

x. mmm26n. ^^yiittxmmwast 

[0062] r^f-aX-^-24«47^y3 0&^t 

zomm-thm&Tj x? i o±<Dmt?ZT-*- 

[00 6 3] zlx. mmm^26it. G8SV\yh'18 
tms^Ti x7\o cot- ? zmz-m *) Lt&ssm 
54 y3 2atLx%mimstt&. &tz, w& 

t4x? 1 0fcr-*fc LT»S&trfc*>*)*S«i-§- 
?A y3 2Sr^-LTliSv^ yH18taifl-rS. f 
©]©^g2 6(4. BBR'Vy F 1 8#WWR9* 

[ 0 0 6 4 ] ftfc. Hftomwi . 
B^-y H 1 8*>4>«&fE»$*lS*8i*rtgT*&S. 

u-v?m^%ym&. 2*>iz. w&rjxtmmm 

[0065]$ 4>fc. JJLh^mtWfcfeV^RiflLfcC 
r Mn P tR3£fiBffli3 0 0(4. *SBMH£*-f*fl!W> 
CrMnjRRBBRttfflL MiffCrMnRh, CrMn 
Pd, CrMnAu, CrMnAg. CrMnCo. C 
r M n C u R5IBtt§!"CB & 8UT fc HS**)****^ 

Kiai4ji3 o 0(4. snjffloffi^iE^ B B B ( f c t ) mm 
tirt*ibP>89Bffltm. mtan iMn, p d m n , 

AuMn. (PdPt) MnR3SfiSttMT-S#^i.Tt> 

[ o o 6 6 ] $ 4>tc jjaowra*, ssws^k** 

M n P t . BHSttK/R u /MOffiR/P t M n , hh 
V^iCrMnPt/3iaEttJ»/Ru/aiaSttK, PtM 

JfC3attS^«ff4W« IX i> i 
[0067] 

( 1 ) maJBt:«LTi.^, s^s^^-fii* 1 

(2) g4ItLTbccM«^SjKU^(: 

(4. s&m<vm.%mz&m?&^mmi7h. 

(3) B^fcl/Cbcc»BHMS*aUIJLfc*£fc 
(4, bcc!*«tt«t+»{c*#«r3aMS^a»*W« 
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T* .Ifctf>3££. Rl*fc»£-C*4 

b c c%m®mmm uzx\z> v y^tummmm 
xt-yhy^Msmffit^^-yK. ziu&mem 

[01] a*B. l£«(cbcc&5Bffli£&fflU R 

nattiifcc r m n p t mum itixvy h y*>m 

10 mmfiffiR^v K<O&*»rffl0. 

[02] H^fcbcc5fi«ttK£fiUBU R 

[03] SiS. SgflCbccBEtttM&ftfflU R 
5ft«ttKKPtMn|i-(TjI*^'f7') 

[04] iAJItCf ccHBttR. ISiCbccM 
ttJRfcSyHU rat«ttJRfc:CrMnPtM*«fflLfc 
* t'y h y *)\smWMmffl%^ -y K<ojfctfSflSia. 
20 [05] S*«tf ccSMSfflfi, H£ltbccai« 
ttKSrSJBU R5$S8ffiIKPtMnffi!(±g#:M 
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